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INTRODUCTION 
This paper focuses on insufficiency of the velopharyn­
geal mechanism for speech. Through exploration of literature 
explaining the nature of velopharyngeal insufficiency 
(VPI), the diagnostic procedures utilized to determine 
its presence and the effectiveness of surgical or prosthetic 
management alternatives available, one discovers important 
variables which require careful consideration in order 
for successful rehabilitation to occur. 
A literature review is presented in Chapters One 
and Two with special emphasis on a surgical management 
procedure, the pharyngeal flap operation. This background 
information was necessary and helpful to the writer as 
she collected pre- and post-surgical information from 
medical records of 33 pharyngeal flap surgery cases followed 
in the State of Oregon Craniofacial Disorders (CFD) Program. 
The CFD Program has been in existence since 1953. Dr. 
Robert Blakeley, a speech pathologist affiliated with 
the program, described it as a "small but representative 
program" (personal communication, January, 1985). He 
explained that the "northern" Oregon program has approxi­
mately 20 consultants from plastic surgery to select 
from to perform pharyngeal flap operations. Reportedly, 
the CFD team attempts to refer patients to surgeons consid­
ered successful in eliminating VPI according to their 
previous history of success. 
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The purpose of this study was to determine the speech 
results after pharyngeal flap surgery. A secondary purpose 
was to report side effects and to discuss variations 
of results among surgeons as noted in the charts available 
for study. This was determined from reviewing comparisons 
of measures of excessive nasalization of speech. Additional 
data were collected on complications following surgery, 
on nasal breathing problems noted as well as on the need 
for further surgery to revise the flap. This paper 
concluded with a discussion section addressing difficulties 
encountered during the data collection from pharyngeal 
flap patient records. 
vi 
CHAPTER ONE 
NATURE OF VELOPHARYNGEAL COMPETENCY 
Velopharyngeal Sphincter 
To better understand the purpose and the success 
of pharyngeal flap surgery, an explanation of requirements 
for effective palatopharyngeal function is necessary. 
Bernthal and Bankson (1981) explain that velopharyngeal 
competence is "valving that takes place to separate the 
nasal cavity from the oral cavity during non-nasal speech 
production" (p. 150). The valving results through a 
sphincter-like action of the velum and the pharyngeal 
wall musculature which closes and opens the orifice between 
the oral and nasal pharynx. 
In simplistic terms, there are two motions closing 
the velopharyngeal port. First, through combined contrac­
tions of the tensor veli palatini, the levator veli pala­
tini, and the palatopharyngeus muscles, the thick midportion 
of the velum (soft palate) is tensed, elevated and moved 
posteriorly to approximate the mid - posterior pharyngeal 
wall (Fried, 1980 and Hogan, 1973). The second closing 
is performed by the superior pharyngeal constrictor muscles. 
The lateral aspects of the velopharyngeal port are closed 
by a medial motion of localized regions of both lateral 
pharyngeal walls against the velum (Curtin, 1973; Hogan, 
1973 and Zemlin, 1981). 
These closure patterns have been explained further 
by Osberg and Witzel (1981). They found that velopharyngeal 
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closure was achieved primarily by action of the velum 
in concert with the posterior pharyngeal wall with little 
lateral wall movement; yet, in patients with hypernasal 
speech, the approximated closure resulted primarily from 
action of the lateral pharyngeal walls. McWilliams (1985) 
concluded then that "closure obtained by the lateral 
pharyngeal walls is often not effective for adequate 
speech production" (p. 30). 
In conclusion it should also be noted that although 
the integrity of the closing motion provides for normal 
vocal resonance, the valving does not occur precisely 
the same in all speakers. Skolnick (1975) demonstrated 
that a variety of closure patterns exist in both normal 
and cleft speakers. 
The velopharyngeal sphincter is a valuable structure 
during sound production. Morris and Smith (1962) have 
referred to it as "the single most important requirement 
for impounding adequate breath pressure" (p.218). In 
connected speech, the sphincter must be closed frequently 
in order to impound adequate oral air pressure for the 
normal production of many sounds. When the velopharyngeal 
sphincter does not adequately function, there are numerous 
unacceptable changes in voice quality resulting from 
the acoustic coupling of the oral and nasal pharynx. 
Perceptual findings are frequently referred to as "voice 
disorders of resonance" (Nicolosi, Harryman, and Kresheck, 
1983, p. 155). Additionally, when a significant amount 
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of VPI exists, articulation of pressure consonants becomes 
affected. This condition, referred to as nasal emission, 
is an audible escape of air from the nose during production 
of affricatives, fricatives, and plosives (Hogan, 1973; 
Isshiki, Honjoh, and Morimoto, 1968 and Morris and Smith, 
1962). 
In a 1973 article, Warren demonstrated that the 
adequacy of the velopharyngeal system could not be maintain­
ed if the palatal opening is larger than 20 mm squared. 
Hogan (1973) further discussed the significance of this 
threshold value of 20 mm squared when he said that the 
"precise role of the surgeon becomes to surgically 
reconstruct velopharyngeal anatomy so that in connected 
speech the velopharyngeal port is able to close below 
a threshold value of 20 mm squared in area" (p. 174) . 
McWilliams (1985) however, cautioned that "the architecture 
of the surrounding structures may also be important in 
understanding the varying degrees of VP competence" (p. 
31). A patient may be hypernasal even when the 
velopharyngeal opening during speech is less than 20 
mm squared. The value of 20 mm squared, therefore can 
not be considered an absolute value in determining the 
adequacy of velopharyngeal competence. 
Requirements of Effective Velopharyngeal Function 
Curtin (1973) described four requirements of effective 
velopharyngeal function. These include "an intact palate 
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adequate length, a mobile velum with excellent upward 
and backward movement, normal confiquration of the pharynx 
and appropriate movement of the lateral and posterior 
pharyngeal muscles" (p. 1976). When one of the four 
requirements for effective velopharyngeal function is 
missing, the result is velopharyngeal insufficiency (VPI). 
As Wicka and Falk (1982) comment, "an incompetent velo­
pharyngeal valve is a considerable handicap when you 
consider its effect on speech, deglutition, and in some 
cases, hearing" (p. 25.) 
Velopharyngeal Insufficiency (VPI 
The primary causes of VPI are carefully outlined 
by Bzoch (1979). The most well known etiologies are 
structural abnormalities such as cleft palate, submucous 
clefts, short soft palate, immobile palate, or abnormal 
nasopharyngeal size. Other insults which may result 
in VPI include traumatic brain injuries, cardiovascular 
accidents and degenerative central nervous system diseases 
(Bzoch, 1979; Curtin, 1973 and Skolnick, 1969). 
When one of the above etiologies leads to VPI, the 
speech may be characterized by hypernasality, nasal emis­
sion, nasal snorts, weakening of consonant sounds, compensa­
tory speech gestures and unintelligible speech. The 
terms hypernasality, nasal emission and nasal snorts 
are defined by Nicolosi et al. (1983) as follows: 
5 
1. Hypernasality: "excessive undesirable amount 
of perceived nasal cavity resonance during phonation" 
(p.258). 
2. Nasal emission: "airflow through the nose, 
usually measurable or audible and heard most frequently 
during production of voiceless plosives and fricatives" 
(p. 155). 
3. Nasal snort: "substitution of what may be referred 
to as an unvoiced /n/ for plosive or fricative sounds, 
usually accompanied by overt nasal constrictions and 
grimacing" (p. 155). 
Compensatory articulation patterns are often described 
as atypical gestures that the patient develops in an 
attempt to compensate for the perceptual consequences 
of velopharyngeal insufficiency. These include: inappro­
priate tongue positioning, pharyngeal fricatives, glottal 
stops, and nasal grimacing. The patients "attempt to 
create a friction noise by using constriction between 
the tongue and pharyngeal wall or by constriction of 
the pharyngeal tube" (Morris, 1979, p. 194). 
Glottal stops resemble a "cough-like sound resulting 
from interruption of air stream at the glottis." Pharyngeal 
fricatives are produced with the "source of frication 
in the pharyngeal area" (Bernthal and Bankson, 1981, 
p. 150). During production of plosive and fricative 
sounds, children attempt to imitate the characteristics 
of these sounds. For example, children with adequate 
velopharyngeal mechanisms who are too young to correctly 
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produced fricatives, will generally substitute a plosive 
for the fricative sound. When children with VPI attempt 
the same production, an appropriate plosive substitution 
can not be made and so they compensate using a glottal 
or pharyngeal fricative. 
From the writer's clinical observations, another 
less frequent compensation is altered tongue placement 
occurring on tongue tip sounds such as /t, d, n, and 
1/. These consonants tend to be produced further back 
on the mid- portion of the tongue. An explanation may 
be that children with VPI have limited tongue tip practice 
during the early oral motor developmental period as use 
of the tip of the tongue during sucking and swallowing 
was not always possible (Wilka and Falk, 1982). 
More recently, Trost (as cited by McWilliams et 
al., 1984) described three additional types of compensatory 
articulation patterns. These atypical gestures include 
a pharyngeal stop for /k/ and /g/; a mid- dorsum palatal 
stop, which is similar in vocal tract location to /j/, 
substituted for /t, d, k, or g/; and a linguavelar nasal 
fricative which is sometimes referred to as a nasal snort. 
In addition to the documented fact that individuals 
with VPI have an inability to maintain intraoral pressures 
necessary during production of non -nasal sounds, Warren 
(1973) reported that nasal airway resistence is frequently 
higher in the cleft palate population. He suggested 
that the increase in nasal airway resistence is probably 
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related to nasal deformities and maxillary growth deficien­
cies which reduce nasal passage size. Some resistence 
could compensate for palatal insufficiency; however, 
"when the volume rate of airflow is large, air turbulence 
occurs producing undesirable noises and distorted sound 
productions" (Warren, 1973, p. 255). 
In conclusion, the intent of the foregoing chapter 
was to explain requirements of effective palatopharyngeal 
function and the effects various structural abnormalities 
or other insults have on an individual's speech. Having 
at least a cursory understanding of the velopharyngeal 
mechanism is necessary in order for the reader to better 
appreciate the alternatives available to correct velopharyn­
geal insufficiency. 
CHAPTER TWO 
MANAGEMENT CONSIDERATIONS FOR CORRECTION OF 
VELOPHARYNGEAL INSUFFICIENCY 
Pharyngeal Flap Surgery 
Pharyngeal flap surgery, the surgical procedure 
where a "flap of skin is used to close most of the opening 
between the velum and nasopharynx" (Nicolosi et al. 1983, 
p. 180), has become a frequently used technique to correct 
VPI (Bzoch, 1964 and Cleveland and Falk, 1969). More 
specifically, the pharyngeal flap surgical procedure 
involves the elevation of a superiorly or inferiorly 
based wide rectangular flap of mucosa and superior constric­
tor muscle from the posterior pharyngeal wall. This 
flap is sutured to the velum. Patients breathe through 
ports between the lateral margin of the flap and the 
lateral pharyngeal wall. The purpose of the flap is 
to create a tissue obturator of the velopharyngeal port 
which corrects hypernasal speech (Bumsted, 1980). 
Historically, the use of surgery to improve speech 
performance began in 1862 when Passavant attempted to 
reduce the pharyngeal gap by velopharyngeal adhesion. 
Then in 1875, Schoenborn constructed an inferiorly based 
flap for correction of VPI. The technique was popularized 
in the United States by Rosenthal in 1924 when he took 
a flap from the posterior pharyngeal wall and attached 
the flap to the velum. The operation was not used frequent­
ly during the 1920's or early 1930's because the flaps 
tended to tube and shrink resulting in a persistance 
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of nasalization (Georgiade and Hagerly, 1 9 7 4 ;  Owsley, 
Lawson, Miller and Blackfield, 1966 and Yules, 1970).The 
pharyngeal flap technique was revived by Padget in 1 9 3 6  
(Owsley et al., 1966; Yules, 1970). Padget reportedly 
met with impressive results when he "used a six centimeter 
long, three centimeter wide superiorly based flap taken 
from the posterior pharynx and sutured to the raw nasal 
surface of the denuded palate" (Owsley et al. ,  1 9 6 6 ,  
p. 232). Today, in approximately 957o of the plastic 
surgery training programs, the pharyngeal flap operation 
is taught for correction of VPI (Osborn and Kelleher, 
1983, p. 20) with numerous authors reporting an 807o to 
857o success rate (Brodsted, Liisberg, Brodsted, Prytz 
and Fogh Anderson, 1984; Bumsted, 1980; and Van Demark, 
1979). Surgical failures have been associated with "flap 
disruption, shrinkage, a narrow flap, inadequate control 
of the size of the lateral port, and inadequate medial 
movement of the lateral pharyngeal wall during phonation" 
( B u m s t e d ,  1 9 8 0 ,  p .  6 ) .  
Complications 
Surgery involving the oral cavity presents abundant 
possibilities of respiratory complications due to the 
close proximity of the oral and nasal airways. Fortunately, 
"modern anesthesiological methods and availability of 
chemotherapeutic and antibiotic agents have reduced the 
frequency of serious complications" (Nylen and Wahlen, 
1966, p.347). Yules (1970) said that complications most 
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often associated with flap surgery are "severe bleeding, 
with or without associated nasal airway obstruction (p. 
237). Graham et al. (1973) included "hemorrhage, airv^ay 
obstruction requiring tracheostomy, flap separation and 
death" as possible complications to consider with the 
operation (p.221).Owsley and Blackfield (1966) also describ­
ed hemorrhaging as the most significant complication. 
They explain that "most of the bleeders are on the pos­
terior pharyngeal wall, presumably branches of the ascending 
pharyngeal artery" (p. 53). The reason for the bleeding 
was considered to be related to the presence of extensive 
scarring from previous palate or adenoid surgery. Brodsted 
et al. (1984) have cautioned that patients with previously 
repaired cleft lip and palate "have more frequent post 
operative complications possibly because they have received 
several operations which leave tissue scarred, partly 
unelastic and badly vascularized" (p. 177). 
In a more positive light, Stueber and VJilhemsen 
(1984) reported that 54 of the 57 patients they studied 
who received flap surgery had no major complications. 
Only one patient required secondary surgery for pharyngeal 
flap revision. In the Nylen and Wahlin (1966) report, 
867> of the 103 cases studied passed without complication 
through the post- operative period. In the remaining 
147o, local complications in healing and bleeding were 
described for only the immediate post-operative period. 
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Bzoch (1964) discussed post - operative complications 
present in 72.57o of 40 cases evaluated. He explained 
that there was a complete obturation of the nasopharynx 
by the flap which resulted in resonance distortion of 
nasal consonants, mouth breathing and snoring. Although 
Bzoch said that "the over correction was bothersome, 
three to four years following surgery there was a gradual 
but steady change toward normal resonance and some advantage 
for articulation retraining" (p. 119). Lewis and Pashayan 
(1980) also reported symptoms of complete obturation 
of the nasopharynx which may include sleep disorders, 
snoring, and mental dullness. 
To summarize, Skolnick and McCall (1972) conclude 
that complications of flap surgery may include: Denasal 
voice quality, mouth breathing, the "hanging jaw" look 
due to mouth breathing, possible hyper- eruption of teeth, 
distrubance in nasal physiology and obstructive airway 
problems. When symptoms occur, Owsley et al. (1966) 
suggest an "interval of several months to a year should 
be allowed before further surgery is considered "because 
in many instances the symptoms improve as edema from 
surgery subsides" (p. 241). Symptoms may also be improved 
with nasal decongestants. However, when "overclosure" 
occurs as a result of an excessively wide flap, revision 
will probably be necessary to decrease the obstruction. 
The preceeding discussion has included denasality 
as a complication of pharyngeal flap surgery. Curtin, 
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Subtelney, Oya and Subtelney (1966) also found denasality 
to be a common post-operative condition when they assessed 
the patients in their study for the first time eight 
months following surgery. They followed these same cases 
for a five year period and revealed a "decline in the 
incidence of denasality" (p. 11). Unfortunately, the 
report did not include the amount of the decline. Bzoch 
(1964) demonstrated a similar finding. Of 29 cases with 
hyponasality, nine eventually achieved excellent resonance 
balance with the remaining patients showing improvement. 
Although various authors consider denasality to 
be a post operative complication, it may be more appropriate 
to categorize denasality as a perceptual consequence 
of a flap that is too wide rather than a complication 
of the operation. 
Determining the Effectiveness of Pharyngeal Flap Surgery 
Hathaway (1980) explained that the primary criteria 
for surgical success is the degree to which hypernasality 
is eliminated. Further, the long term success of the 
flap operation depends on the amount of reduction in 
the width of the flap and any increased muscle activity 
developed to achieve appropriate closure. 
To determine factors which may significantly influence 
both immediate and final speech results following pharyngeal 
flap surgery, Hamlen (1970) examined such factors as 
the degree of congenital defect, the nature of the speech 
defect, the experience of the surgeon, the place of the 
flap's attachment; the patient's age, and gender in 
13 
95 patients with VPI who had failed to benefit from speech 
therapy. She concluded that: 
1. The type of speech defect was affected by the 
degree of the congenital defect; however the 
degree of the congenital defect did not affect 
the final speech result of patients with at 
least average intelligence. 
2. The nature of the speech defect present before 
surgery affected the immediate speech response, 
the subsequent speech therapy and often the 
final result. 
3. When operated on by an experienced surgeon and 
given adequate therapy, all patients under 
17 years of age with normal intelligence and 
no other handicaps attained acceptable speech. 
4. The type of surgical procedure did not influence 
either the immediate or final results. 
5. Those cases over 17 years of age did not attain 
normal speech even when they had normal intellig­
ence and no other variables were present. 
6. The girls made better immediate response yet 
gender did not influence final results (p. 
444) . 
Some of Hamlen's conclusions have been challenged 
by other investigators. Curtin (1973) and Owsley et 
al. (1966) promote the use of the superiorly based 
pharyngeal flap. The "high attached flap promotes the 
normal and compensatory velopharyngeal action which is 
in a superior direction" (Curtin, p. 10). 
Moll, Huffman, Lierle and Smith (1963); Schulz, 
Heller, Gens, and Lewin (1973) and Skolnick and McCall 
(1972) also found that the width of the flap was an impor­
tant factor for success. They indicated, however, that 
the surgeon cannot predict precisely how much of the 
original flap width will remain. Hoffman (1985) explained 
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that although the flap operation has shown considerable 
improvement since the introduction of lateral port control 
that in some cases the ports become blocked by scar 
contracture and residual tonsilar tissue. Further surgery 
may be required to establish the patency of the ports. 
In one case, however, the surgical revision was 
unsuccessful with the patient "complaining of difficulty 
in breathing and accumulation of nasal secretions making 
her extremely uncomfortable" (p. 54). 
Surgical Obturation and Mechanical Obturation 
Various methods of obturation should be examined 
when considering the effectiveness of pharyngeal flap 
surgery. An obturator is any structure which occludes 
an opening. By definition, a pharyngeal flap is an 
obturator. In the case of a flap, the obturator is body 
tissue. Obturation may also be accomplished using a 
"prosthetic appliance, similar to a dental plate, designed 
so that the musculature of the plate and pharynx are 
able to contract around it yet not interfere with nasal 
breathing, pronunciation of nasal consonants or swallowing" 
(Nicolosi et al., 1983, p. 163). 
Since the purpose of the pharyngeal flap is to "create 
a mechanism capable of achieving velopharyngeal competency 
so normal articulation and appropriate oral nasal resonance 
balance is achieved" (Riski, 1979, p. 421), the argument 
can be made that a prosthetic device accomplishes the 
same result. 
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This is an important consideration in the management 
of VPI. Whether the treatment for the VPI is with body 
tissue or a prosthetic device, "a choice should exist 
between the alternatives" (Bzoch, 1964, p. 284). Bzoch 
pointed out in an extensive study at the Northwestern 
University Cleft Lip and Palate Institute from 1954 to 
1961 that "either the pharyngeal flap or a prosthetic 
device may be successfully used or either can fail" (p. 
284). Marsh and Wrey (1980) also compared prosthetic 
with surgical management and found prosthetic devices 
equally effective in correcting moderate to severe velo­
pharyngeal insufficiency. 
Although an entire paper could address the numerous 
opinions on the effectiveness of each type of management, 
the following comments are primarily included in order 
to provide additional information if a choice between 
management alternatives is available. 
In general, a speech prosthetic device provides 
conservative management when evaluation, diagnosis, and/or 
prognosis may still be unclear; particularly in the pre­
school child. According the Blakeley, (personal communica­
tion, March 1, 1985) the original use of the device was 
to facilitate correct speech production during articulation 
development until a permanent alternative, the flap surgery, 
was elected to be completed. Further, Blakeley contends 
that the obturator is one of the most misunderstood yet 
helpful devices for aiding the speaking ability of cleft 
palate children. In a study of 60 patients from the 
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obturator program at the OHSU, approximately 14 of the 
60 cases fitted with obturators did not require additional 
surgery after systematic reductions and removal of the 
obturator. The periodic reduction of obturator size 
was believed to result in palatal/pharyngeal compensation 
(personal communciation, March 1, 1985). 
On the other hand, Marsh and Wrey (1980) have commented 
that a prosthetic device "reinforces a sense of deformity" 
(p. 593). They continued by saying that there are also 
non compliance problems due to the number of visits neces­
sary to achieve an effective prosthesis and after wearing 
the device for years, many patients later receive a surgical 
conversion. The replacement cost of the surgical obturation 
would then also become a factor. 
Bzoch (1964) said that the pharyngeal flap operation 
has many psychological advantages for the patient; however, 
he also explained that the surgery does require a brief 
period of "marked emotional intensity, entails operative 
risks and may result in symptomatic obstruction of the 
nasal cavities which can require additional surgery" 
(p.594). Along these same lines, Curtin et al. (1966) 
noted that fewer patients receive prosthetic treatment, 
in part because operative techniques have improved, most 
structural abnormalities are considered operable, and 
secondary flap procedures are considered highly successful. 
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Diagnostic Considerations 
The need for careful assessment is emphasized when 
considering surgical management for speech problems. 
Curtin (1973) commented that "an accurate diagnosis 
of velopharyngeal insufficiency is an important pre-requi­
site for surgical success" (p. 176). Steuber and Wilhelmsen 
(1984) also stress how critical the pre-operative evaluation 
is for confirming that the speech deficiency is due to 
VPI. 
Reportedly, there are numerous diagnostic tools 
available for assessing velopharyngeal closure (Pannbacker, 
Lass, Crutchfield, Trapp and Scherbick, 1984). These 
authors report results from a survey of current clinical 
practices in assessment of velopharyngeal competency. 
The survey found that listener judgments of spontaneous 
speech samples, phonological analysis, and lateral view 
cine/videofluorography are used frequently for assessing 
velopharyngeal closure. Less often used tools were: 
voice quality changes during occlusion of the nares, 
the nasal flutter test; the cold mirror test; oral panendo­
scopy; analysis of case history information; oral manometer 
readings; air pressure measures; multiview cine/video-
fluorography; and the tongue-anchor technique. 
Other authors have examined various diagnostic tools 
which provide valuable information to consider during 
pre-operative evaluations as well. Van Demark, Kuehn, 
and Tharp (1975) posed the question, "Are there predictive 
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measures of the need for further palatal management?" 
(p. 5). In their study, 75 subjects with cleft palate 
were examined. The authors selected subjects who had 
received scores on three diagnostic measure, the Iowa 
Pressure Articulation Test (IPAT), clinical ratings of 
velopharyngeal competence, and the degree of competency 
observed on lateral x -rays of sustained phonation, in 
order to determine which tool would successfully predict 
the cases requiring secondary palatal management. The 
scores were initially obtained when the subjects were 
79 to 90 months of age. Their ages at the time of compari­
son were 103 to 242 months. "The average intervening 
time period was six and a half years" (p. 5). Van Demark 
et al. (1975) found the following: 
1. The ratings obtained from clinical judgment 
predicted flap management with 907o accuracy. 
2. The ratings obtained from x-rays predicted flap 
management with 927o accuracy. 
3. The articulation score from the IPAT predicted 
flap management with 957o accuracy. 
The authors also suggest that the IPAT is an excel­
lent and sensitive measure for speech prognosis. 
This study demonstrated that certain diagnostic 
tools can be used successfully in predicting appropriate 
treatment in the management of velopharyngeal insufficiency. 
This is especially important for the patient who has 
a marginal mechanism. The authors suggest that "if adequate 
predictors can be formulated, then the need for trial 
therapy period and indecision concerning management 
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procedures can be reduced" (p. 10). A cautionary note 
was also included during the discv.ssion of the above 
results. Van Demark et al. (1975) view the study as 
a preliminary attempt in the study of prediction of manage­
ment since it is possible that other measures might be 
better predictors" (p. 10). 
One is cautioned also that there is no one diagnostic 
measure totally adequate for assessing velopharyngeal 
competence (McWilliams, 1981 and Van Demark and Morris, 
1983). Examiners must carefully select measures previously 
demonstrated as reliable and accurate in determining 
the need for pharyngeal flap surgery. The writer is 
in agreement with Moller and Starr (1984) who suggest 
that "perceptual judgments are an integral part of pro­
cedures to identify speech deviations, indicate their 
severity, and determine effects of therapy procedure" (p.65). 
Blakeley (personal communication, February 25, 1985) 
also suggests that the "clinician's ear is still the 
supreme diagnostic tool". Other authors, however, postulate 
that perceptual judgments should be confirmed with objective 
measures. In support, Curtin et al. (1966) said that 
information from cephalometric analysis is of inestimable 
value in assessment" (p. 10). Skolnick et al. (1972) 
also presented data supporting the use of multiview -"Ideo-
fluoroscopy. They explained that a better understanding 
of the velopharyngeal sphincter and variability in closure 
or attempted closure can be demonstrated using these 
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x-rays. 
In conclusion, the preceding discussion on management 
considerations for correction of velopharyngeal insuf­
ficiency explains the pharyngeal flap operation; discussing 
its purpose, its success rate, and possible complications 
from its implementation- The information was highly 
useful as the writer analyzed data from existing Oregon 
Health Sciences University records which is discussed 
in the following chapters. 
CHAPTER THREE 
PROCEDURES AND PROBLEMS 
As indicated earlier, the primary purpose of this 
medical record study was to determine speech results 
after pharyngeal flap surgery. A secondary objective 
was to report surgical complications and to discuss varia­
tions of results among surgeons as noted in 33 charts 
available for study. Pre- and post- operative measures 
of hypernasality and nasal emission determined by speech 
pathologists at the Oregon Health Sciences University 
(OHSU) were used to evaluate the speech results of the 
pharyngeal flap patients studied. Data were also obtained 
on complications following surgery, on nasal breathing 
problems, as well as cn the need for further surgery 
to revise the flap by narrowing it or by taking the flap 
down completely. 
During initial planning of the study, the writer 
chose to collect available information on immediate pre 
operative speech reports as well as all post- operative 
records. When discussing the speech results, however, 
the comparisons made were between the immediate pre-opera­
tive speech assessment and the last post- operative record 
available since a specific time interval following surgery 
could not be established from these data. In 11 of the 
33 reports, the most recent speech evaluation was conducted 
prior to a year after the surgery. 
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Unfortunately, when the data collection procedure 
began, it was discovered that many pre-surgical reports 
contained incomplete information regarding the status 
of each patient's nasal resonance prior to flap surgery. 
To illustrate the problem, the writer found that 23 of 
the 33 cases studied had received prosthetic management 
prior to surgery. Of the 23 cases, there were 14 pre-opera-
tive speech and language reports which failed to indicate 
the degree of hypernasality and nasal emission present 
when the patient was not wearing the obturator. In order 
to obtain pre-surgical information, the writer then examined 
reports written prior to obturation. In all 14 cases, 
the information collected had been determined during 
a speech evaluation at least three years before the pharyn­
geal flap surgery. Since many of the subjects wore obtura­
tors and would receive systematic reductions during the 
three year period, the accuracy of the measure of VPI 
was suspect. 
The data compiled was analyzed according to each 
surgeon and then in combination using all ten surgeons 
by the following descriptions: 
1. Percent of patients with elimination of hyper­
nasality and nasal emission when immediate pre­
operative records were available. 
2. Percent of patients with elimination of hyper­
nasality and nasal emission when the pre-operative 
record was more than three years prior to the 
flap surgery. 
3. Percent of patients with elimination of 
hyper-nasality and nasal emission using a 
combination of the results from Number one and 
two. 
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As the writer considered the effects of VPI on speech, 
the diagnostic considerations useful during assessment, 
as well as the purpose and possible complications of 
pharyngeal flap surgery, the following were selected 
as categories for data collection: 
1. Client identification - Each client was identified 
by gender, the etiology of the VPI, their age 
at the time of flap surgery and the type of 
pharyngeal flap performed according to the surgeon. 
2. Pre-operative Assessment - This section concerns 
the status of the patient's nasal resonance, 
audible nasal emission, and articulation prior 
to the surgery; the procedures used to obtain 
the information; the amount of time from the 
pre-operative evaluation to surgery; if an obtura­
tor was worn; the age obturation began; the 
length of time the device was worn; and if the 
device was successfully removed. 
3. Post-operative Assessment - The section contains 
information regarding the patients nasal resonance 
and articulation following surgery; identifies 
nasal breathing problems and surgical revisions 
performed. 
All information was recorded on forms for each patient 
and then analyzed from the tables following this section. 
As previously reported, numerous difficulties were encoun­
tered while reviewing the subjects' files. Not only 
did many reports contain incomplete information; but, 
when the examiners reported their speech assessment results, 
more than 20 descriptive categories of nasal resonance 
were utilized. The following list includes the categories 
used to describe varying degrees of hypernasality and 
nasal emission: Normal, trace, slight, some, mild, mild 
to moderate, moderate, moderate to severe, severe, as 
well as decidedly, detectable, distinct, evident, has, 
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insufficient, markedly, more, observable, obvious, often, 
present, quite, significant amount lost, and unacceptable. 
Prior to this study, the writer was unaware of 
the numerous diagnostic categories used by speech 
pathologists to describe voice disorders of resonance. 
Since completing this review, the writer stongly advocates 
the need for a standardized set of categories to be 
established and required when assessing VPI. 
Client Identification Data 
The files reviewed contained 17 male and 16 female 
patients with pharyngeal flap performed in the State 
of Oregon from November, 1971 through April, 1984 by 
10 different plastic surgeons. The mean age of the 33 
cases at the time of surgery was 10 years of age. There 
were 14 patients with repaired, complete unilateral cleft 
lip and palate; six with repaired, bilateral cleft lip 
and palate; seven with repaired, incomplete cleft palate; 
four with submucous cleft palate and two with VPI without 
overt cleft palate of which one was post-adenoidectomy. 
From surgeons' descriptions regarding the width 
and placement of the flap attachment, the writer found 
that: 
1. Nine wide, superiorly based flaps were performed. 
2. One moderately wide, superiorly based flap was 
performed. 
3. Three narrow, superiorly based flaps were perform­
ed. 
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4. Twelve superiorly based flaps with no information 
available on flap width. 
5. One flap was superiorly based and the lateral 
airways were tubed with mucosa. (This was not 
a follow-up surgery. The surgeon described 
the tubing as a new technique.) 
6. Seven Flaps were performed in which the surgeon's 
report was not included in the file. 
The above information was obtained from the surgeon's 
report made immediately following surgery. 
RESULTS 
Comparison by Surgeon Between Pre- and Post-Operative 
Findings 
Tables 1-7 present post-operative speech ratings. 
Each table presents information by surgeon on patients 
where immediate pre-operative records were available; 
on patients where the pre-operative reports available 
were made more than three years before surgery and on 
all the patients receiving a flap by the surgeon. 
Since the usefulness of illustrating in separate 
tables the information by surgeons performing only one 
or two operations may be questioned, the writer decided 
to illustrate separately the speech information of surgeons 
where four or more operations were performed. Only three 
of the 10 surgeons qualified and these data are shown 
in Tables 1-3. Table 4 illustrates the combined results 
of the remaining seven surgeons. Table 5 represents 
the speech information of the 10 surgeons from the State 
of Oregon CFD Program. Table 6 illustrates the complica­
tions found following the flap surgery. Finally, Table 
2.6 
7 shows the surgical revisions performed or recommended. 
In discussing variations of results among surgeons, 
it was found that surgeon one and surgeon three eliminated 
or improved hypernasality and nasal emission in all pat­
ients . Surgeon two did not improve the nasal resonance 
in approximately 207. of the operations that he performed. 
677o of the patients had nasal resonance within normal 
limits with the remaining 337o gaining no improvement 
when the flap operation was performed by surgeons four 
through ten. (See these data in the tables on the following 
pages.) 
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Table 1 . ELIMINATION OF HYPERNASALITY AND NASAL EMISSION 
FOLLOWING PHARYNGEAL FLAP SURGERY 
(SURGEON ONE) 
Number of Patients 
"T" "T" 
4 
"T" 
4 
Percent 
T 
4 
Post-Operative 
Rating 
Group 
A 
5" 
Group 
B 
Group 
A & B 
Group 
A 
Group 
B 
"T" 
4 
Group 
A & B 
No 
Hypernasality 5/5 
4 
4/6 
4 
6/11 100% 
4 
66% 
66% 
4 
82% 
82% 
No 
Nasal Emission 
Partial Improve-
ImDrovement 
Hypernasality 
5/5 
0/5 
4/6 9/11 
-4 
100% 
+ 
4-
1/6 1/11 0% 
4-
17% 
17% 
0% 
0% 
4 
9% 
9% 
0% 
Nasal Emission 
No Improvement 
Hypernasality 
0/5 
0/5 
+ 1/6 
4-
0/6 
+-
1/11 
0/11 
0% 
0% 
+- 4-
Nasal Emission 0/5 
+-
0/6 
+-
0/11 0% 0% 
+- +- 4-
Flap Result Same 
as Obturator 
No 
Hypernasality | N/A j 1/6 
No I | 
Nasal Emission N/A 1/6 
1/11 
+ + + 
1  /  I  /  
1/11 I N/A 
N/A j 17% j 9% 
+ 
17% | 9% 
* / indicates "of" 
Group A: Patients where immediate pre-operative reports available. 
Group B: Patients where pre-operative reports more then three 
years before surgery; 
NA: Not applicable. 
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Table 2. ELIMINATION OF HYPERNASALITY AND NASAL EMISSION 
FOLLOWING PHARYNGEAL FLAP SURGERY 
(SURGEON TWO) 
Number of Patients 
T 
Group | Group 
A | B 
4. 
7 T T" 
Group | Group 
A & B | A 
4 4. 4. 
Percent 
Post-Operative 
Rating 
Group 
B 
7" 
4-
Group 
A & B 
No 
Hypernasality 
No 
Nasal Emission 
1/4 
2/4 
I 4/5 
4 
4/5 
5/9 I 257c 
+ + 
4 
6/9 507, 
807o 
807o 
+ 
4-
567. 
64% 
Partial Improve-
ImDrovement 
Hypernasality 2/4 0/5 
4 
2/9 50% 0% 22% 
Nasal Emission 0/4 0/5 0/9 0% 0% 0% 
No Improvement 
Hypernasality 1/4 0/5 
0/5 
4-
1/5 25% 
+-
0% 20% 
22% Nasal Emission 2/4 
4-
2/9 50% 0% 
Flap Result Same 
as Obturator 
No 
Hypernasality 
4-
N/A 1/5 
4-
1/9 N/A I 20% 
4. 
2% 
No | 
Nasal Emission N/A 1/5 1/9 N/A 20% 2% 
* / indicates "of" 
Group A: Patients where immediate pre-operative reports available. 
Group B: Patients where pre-operative reports more then three 
years before surgery. 
NA: Not applicable. 
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Table 3. ELIMINATION OF HYPERNASALITY AND NASAL EMISSION 
FOLLOWING PHARYNGEAL FLAP SURGERY 
(SURGEON THREE) 
Number of Patients | Percent 
Post-Operative 
Rating 
T T " T T ~ T 
Group | Group | Group | Group | Group | Group 
A j B j A & B j A | B | A & B 
L__ J *  1  J .  ±  1  
No 
Hypernasality 
T  T I L T  
3/3 | 1/1 |4/4 | 100% 1 100% 1 100% 
I I 4 4 ± 4-
No 
Nasal Emission 1/3 1 0/3 | 1/4 ! 33% 1 0% 1 25% 
L i X 1 1 1 
Partial Improve-
Improvement 
I I I I I 
I I I I I 
Hypernasality 
I I 
0/3 | 0/1 | 0/4 
L .j. 
1 1 
0% 1 0% 1 0% 
Nasal Emission 2/3 | 1/1 | 3/4 67% 1 100% 1 75% 
No Improvement 
Hypernasality 
1 1 
0/3 | 0/1 | 0/4 
L ± 1 J 
1 1 
1 1 
0% I 0% 1 0% 
4 4-
Nasal Emission | 0/3 | Q/1 | Q/4 
0% I 0% 1 0% 
Flap Result Samel | | 
as Obturator j j | 
1 1 I 
N o  I I I  
Hypernasality j N/A j 0/1 j Q/4 
N o  I I I  
Nasal Emission | N/A j j qj ̂  
1 
1 
1 
1 
._N/A___j__0% 
1 
N/A | 0% 
0%___ 
0% 
* / indicates "of" 
Group A: Patients where immediate pre-operative reports available. 
Group B: Patients where pre-operative reports more then three 
years before surgery; 
NA: Not applicable. 
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Table 4. ELIMINATION OF HYPERNASALITY AND NASAL EMISSION 
FOLLOWING PHARYNGEAL FLAP SURGERY 
(SURGEONS FOUR - TEN) 
Number of Patients | Percent 
Post-Operative 
Rating 
T T T T T 
Group | Group | Group | Group | Group | Group 
A | B | A & B | A | B | A & B 
l-r 1 
No 
Hypernasality 
No 
Nasal Emission 
Partial Improve-
Improvement 
r£ T T T T T 
5/7 | 1/2 | 6/9 | 717o j  50% j  67% 
| |
5/7 | 1/2| 6/9| 71%| 50% j 67% 
1 I  1 I  1 
1 1 1 1 1 
Hypernasality 0
 
0
 
N
3 
O
 
U
3
 
0% j 0% 
_L 
0% 
Nasal Emission 
r
 
1 
ON O
 
CM O
 
O
 
1 
1 
O
 
0^
 
O
 
1 
1 
0% 
No Improvement 
Hypernasality 
1 1 
1 1 
2 /7 |  1/2 1 3/9 
1 
1 
29% 1 50% 
4- J 
33% 
Nasal Emission 
r~ T T 1 
2/7 1 1/2 l  3/9 
r t 1 
29% 1 50% 
1 J 
33% 
Flap Result Samej j j 
as Obturator j | j 
Hypernasality | N/A | 0/2 | 0/2 
1 1 4 . .  
T 
\ 
1 
1 
N/A j 0% 
1 
0% 
T T T 
Nasal Emission | N/A J 0/2 j 0/2 
r  T 
N/A j 0% 0% 
* / indicates "of" 
Group A: Patients where immediate pre-operative reports available. 
Group B: Patients where pre-operative reports more then three 
years before surgery; 
NA: Not applicable. 
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Table 5 . ELIMINATION OF HYPERNASALITY AND NASAL EMISSION 
FOLLOWING PHARYNGEAL FLAP SURGERY 
(ALL CASES COMBINED) 
Number of Patients | Percent 
Post-Operative 
Rating 
T T 1 
Group | Group | Group 
A | B j A & B 
L̂_ J. _L J 
T T 
Group | Group | Group 
A j B j A & B 
4 -  4 -
No 
Hypernasality 
" I I  
14/19 | 10/14 | 24/33 
1- i.  J 
T  T  
1 1 
747o | 71% | 73% 
1 -  4 -  4 -
No 
Nasal Emission 
r T  T  1  
13/19 | 9/14 | 22/33 
1- 4- 4- -1 
R  T  T  
69% | 64% | 67% 
1 -  4 -  4 -
Partial Improve-
Improvement 
Hypernasality 
T  T  
1 1 
1 1 
1 ! 
2/19 |1/14 | 3/33 
T  T 
1 1 
1 1 
1 1 
10% I 7% I 9% 
Nasal Emission 
r T  T  1 
2/19 2/14 4/33 
r T T 
10% |14% |12% 
No Improvement 
Hypernasality 
r T  T  i 
1 1 
3/19 | 1/14 | 4/33 
L  4 -  4 -  -
r T  T  
1 i 
1 1 
16% | 7% | 12% 
1 - 4 - 4 -
Nasal Emission 
r T  T  
4/19 j 1/14 I 5/33 
r T  T 
21% |7% } 15% 
Flap Result Same 
as Obturator 
No 
Hypernasality 
r T  T  
1 1 
1 1 
t 1 
1 1 
N/A |2/14 | 2/33 
r T  T  
1 1 
1 1 
1 1 
N/A I 15% | 6%
No 
Nasal Emission 
r T + 
i i 
N/A | 2/14 | 2/33 
r T  T  
1 1 
N/A | 15% | 6% 
* / indicates "of" 
Group A: Patients where immediate pre-operative reports available. 
Group B: Patients where pre-operative reports more then three 
years before surgery. 
NA: Not applicable. 
Table 6: COMPLICATIONS FOLLOWING PHARYNGEAL FLAP SURGERY 
Ratings Number of Patients by Surgeon 
HYPONAS-
ALITY 1 2 3 4 5 6 7 8 9 
10 Total Percent 
1. None 3 | 3 
L 4- J 
1 0 0 1 1 1 0 0 10 30% 
2. Trace 1 |0 
1- + 
1 0 0 0 0 0 0 0 2 6% 
3. Mild 3 | 2 
h 4- -1 
1 0 1 0 0 0 1 0 8 24% 
4. Mild-
Moderate 2 |1 
L ± J 
0 0 0 0 0 0 0 0 3 9% 
5. Moderate 1 2 0 0 0 0 1 0 0 0 4 12% 
6.Moderate-
Severe 0 0 1 0 0 0 0 0 0 1 2 6% 
7. Present 1 0 0 0 0 0 0 0 0 0 1 3% 
8. Quite 0 0 0 1 0 0 0 0 0 0 1 3% 
9. Notably 0 1 0 0 1 0 0 0 0 0 2 6% 
NASAL 
BREATHING 
PROBLEMS 
1 2 3 4 5 6 7 8 o J 10 Total Percent 
1. No 
Problems 2 1 2 0 2 1 1 1 0 1 11 33% 
2. Improv­
ing 0 2 0 0 0 0 0 0 0 0 2 6% 
3. Restric­
ted 
Airway 0 2 0 0 0 0 0 0 0 0 2 6% 
4-. Restric­
ted Left 
Airway 2 0 1 0 0 0 1 0 1 0 5 15% 
5. Restric­
ted 
Right 
Airway 1 0 0 0 0 0 0 0 0 0 1 3% 
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Table 6. (continued) 
Ratings Number of Patients by Surgeon 
T 
6. Both | 
Airways | 
Restric-| 
ted j  1  
_j. 
3 1 1 0 0 0 0 0 
"  T 1 
1 
1 
0 | 6 
4- -1 
18% 
7. Nasal | 
Snore |0 
i 
1 1 0 0 0 0 0 0 
T 1 
1 1 3 
k 4- J 
9% 
T 
8. Snoring |1 0 0 0 0 0 0 0 0 
h T 1 
0 I 1 
3% 
9. Mouth T 
Breather j 2 
+ 
0 1 1 0 0 0 0 0 
"  T 
0 j 4 
I- 4- 4 
127o 
Ratings 
Table 7. SURGICAL REVISIONS 
Number of Patients by Surgeon 
SURGICAL j 
REVISIONS jl 2 3 4 5 6 7 8 9 10 
1 
Total Percent 
1. Flap J 
Narrowed j 2 0 0 1 0 0 0 0 0 0 3 97o 
2. Revision! 
Recom­
mended 11 
i 
1 1 0 0 1 1 0 0 1 6 187> 
T 
3. Augmen- | 
tation | 
of Flap jo 
i 
0 0 0 0 0 1 0 0 0 1 37, 
T 
4. Corti- | 
sone In-| 
jections 0 0 1 0 0 0 0 0 0 0 1 37, 
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Speech Results 
Since the information in this report was obtained 
from existing medical records with no available control 
of internal and/or external sources of validity, the 
explanation of the results which follows will attempt 
to outline findings according to trends observed while 
the writer was gathering information- Additional problems 
encountered during data collection continue to be discussed 
as well. 
In preparing for this study, the writer intended 
to determine results of speech according to nasal resonance 
and articulation data. Another problem arose while 
collecting the articulation information. More than a 
third of the records contained limited articulatory 
descriptions. Therefore, the following material can 
only illustrate information available in the remaining 
records. The trends regarding articulation were that: 
1. When the subject's articulation prior to surgery 
was within normal limits, their articulation 
status remained essentially the same when surgery 
eliminated or improved hypernasality. In many 
cases a mechanical obturator had been worn prior 
to surgery which tended to improve the development 
of normal articulation. 
2. The elimination of hypernasality and nasal emission 
decreased weakness of fricative and plosive 
productions. This also tended to decrease the 
production of pharyngeal fricatives and glottal 
stops. 
3. When distorted oral sibilants were produced 
prior to surgery, additional speech habilitation 
was required following surgery, even with nasal 
resonance within normal limits. 
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4. When surgery was not successful in eliminating 
hyper-nasality and nasal emission, the sibilants 
continued to be weakened due to the escape of 
necessary intraoral air pressure. 
Overall, one noted that in 73% of the 33 patients, 
hyper-nasality was eliminated with 677. of the cases 
containing no nasal emission. Partial improvement in 
hypernasality and nasal emission was found in 97. and 
127o of the patients, respectively. There was no improvement 
in hypernasality in 127. of the cases with 157. having 
no improvement in nasal emission. In general, 707> of 
the 33 patients had hypernasality and nasal emission 
within normal limits following pharyngeal flap surgery. 
The data in Table 6 illustrated the number of side 
effects from flap surgery. Generally speaking, a mild 
to a moderate degree of hyponasality and restricted nasal 
airway problems existed in patients where hypernasality 
and nasal emission were brought to within normal limits. 
When the hyponasality was of a signigicant degree, a 
flap revision was often recommended. The surgeon reports 
that revisions are not always performed because the 
possibility of a return to hypernasality exists. Also, 
complications which result from repeated surgery to the 
same tissue would require careful consideration before 
additional surgical revisions are attempted. 
Those patients without breathing difficulties or 
hyponasality were discovered to be the patients in which 
elimination of the hypernasality and nasal emission had 
not been successfully accomplished. 
In conclusion, the results of the medical record 
review indicated that pharyngeal flap surgery improved 
hypernasality and nasal emission in patients. When 
considering the purpose of the operation, the data obtained 
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in this study suggest that pharyngeal flap surgery is 
effective in restoring velopharyngeal competency for 
most patients with inadequate velopharyngeal valving. 
Although the review indicated possible negative effects 
of the surgery on the quality of the subject's voice, 
(i.e. hyponasality), the writer suggests that these changes 
are perceptual consequences of an operation which has 
successfully eliminated hypernasality. 
CHAPTER FOUR 
DISCUSSION 
Upon completion of this medical record review, the 
writer was more appreciative of the need for carefully 
controlled research projects. Although the data obtained 
may provide useful information for the staff of the Crippled 
Children's Division at the Oregon Health Sciences Univer­
sity, the data must be interpreted with caution due to 
the numerous experimental problems previously described 
in Chapter Three. 
This report contains valuable information for stimula­
ting insightful discussions regarding the pros and cons 
of effective surgical and/or prosthetic management. 
When considering the use of flap surgery to correct velo­
pharyngeal insufficiency, the writer found that surgeries 
at the Oregon Health Sciences University were effective 
a high percentage of the time in eliminating the hypernasal­
ity. The surgical literature has also reported that 
the operation is 807> to 857, successful in eliminating 
hypernasality. This literature must be carefully considered 
since many reports are based on small population sizes 
and the procedures to obtain the data are questionable. 
At the same time, this does not suggest that flap surgery 
is an inappropriate management consideration for VPI. 
After reading the numerous reports, the writer ques­
tioned whether or not the importance of our recommendations 
for each individual have been properly considered. For 
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instance, the patients in Oregon experienced years of 
intervention. Many of the patients who received flaps 
had worn obturators for years prior to pharyngeal flap 
management. Although surgery was successful in eliminating 
hypernasality in the majority of patients, the data suggest 
that many patients experienced new resonance problems 
(i.e. hyponasality). Additionally, the practice of obtura­
ting a patient for years prior to pharyngeal flap surgery 
should be questioned. Without adequate predictors to 
identify those patients at an early age who will respond 
to obturation, many patients may undergo years of prosthetic 
treatment and considerable expense before the decision 
is finally made to intervene surgically. Although some 
patients may demonstrate velopharyngeal competence im­
mediately following removal of the obturator, data are 
needed which reflect the long-term velopharyngeal function 
of these patients. 
Summary 
In the preceding report, the writer provided background 
information on the nature of velopharyngeal incompetence, 
on the effectiveness of surgical and prosthetic management 
techniques, as well as diagnostic considerations which 
require attention when evaluating VPI. A medical record 
review was conducted in order to examine the results 
of the pharyngeal flap operation in detail. The speech 
results and patient complications following surgery were 
reviewed. 
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